Influence of salts on Michaelis-constant values for NADH.
We previously observed [Clin. Chem. 22, 1648 (1976)] that values of the Michaelis constant for NADH for the conversion of pyruvate to lactate with lactate dehydrogenase (EC 1.1.1.27) in the presence of 0.1 mol/liter buffers at 25 degrees C showed first-order dependence on enzyme concentration. This is now recognized to be the result of an inhibitory influence exerted by buffers [NH4HCO2, tris(hydroxymethyl)aminomethane, and phosphate] and salts [(NH4)2SO4 and NaCl] present in the reaction mixtures. Inhibition constants for the enzyme/inhibitor complexes formed with these substances are about 0.3 mol/liter for competition of NH4HCO3 with NaOH and 0.4 mol/liter for competition of NH4HCO3 with pyruvate; they are 0.6 mol/liter for NaCl, 1.0 mol/liter for sodium phosphate, 0.3 mol/liter for (NH4)2SO4, and 0.8 mol/liter for tris(hydroxymethyl)aminomethane when these substances compete with NADH. Because of the large molar ratio of buffer to substrate (about 10(9):1) in enzymatic assays, the buffer concentration significantly influences the Michaelis constant, despite the large value for the inhibition constant. Attention to the concentrations of these substances may be required for decreasing variability in clinical assays in which lactate dehydrogenase and possible other enzymes are used.